Microtubule stabilization by taxol inhibits initiation of DNA synthesis by thrombin and by epidermal growth factor.
Several observations have suggested that microtubule depolymerization might act as a regulator of cell proliferation. To determine whether microtubule depolymerization is required for growth-factor-induced initiation of DNA synthesis, we treated serum-free cultures of mouse embryo cells with taxol to stabilize their microtubules and measured the initiation of DNA synthesis by thrombin and epidermal growth factor (EGF). Pretreatment of quiescent cultures of mouse embryo cells with 10 microgram/ml taxol inhibited up to 60% of the thrombin-stimulated and 47% of the EGF-stimulated DNA synthesis. This inhibition was dose-dependent for taxol concentrations from 0.3 to 20 microgram/ml. Control experiments showed that taxol did not simply affect uptake of nucleotides, glucose or amino acids, nor did it nonspecifically affect protein synthesis, cell morphology or cell viability. Taxol did not affect binding and internalization of 125I-thrombin or 125I-EGF indicating that the drug does not alter receptor number, affinity or distribution after growth factor binding. Taxol also did not affect the proteolytic activity of thrombin. Thus it appears that the inhibitory effects of taxol are mediated by a direct effect of taxol on microtubules. To determine at what point microtubule stabilization was interrupting the initiation signal, we added taxol at various times after addition of thrombin or EGF. Taxol addition during the first 8 hr after growth factor addition inhibited initiation, but after 8 hr had little if any effect. These results confirm that taxol was not nonspecifically affecting transport or metabolism required for DNA synthesis and indicate that thrombin and EGF may initiate cell proliferation through a gradual microtubule depolymerization or rearrangement that is necessary to commit cells to a replicative cycle.